Cell kinetics in mouse epidermis studied by bivariate DNA/bromodeoxyuridine and DNA/keratin flow cytometry.
Hairless mice were injected intraperitoneally with bromodeoxyuridine (Brd-Urd). Basal cells were isolated from epidermis, fixed in 70% ethanol, and prepared for bivariate BrdUrd/DNA flow cytometric (FCM) analysis. Optimum detection of incorporated BrdUrd in DNA was obtained by combining pepsin digestion and acid denaturation. The cell loss was reduced to a minimum by using phosphate-buffered saline containing Ca2+ and Mg2+ to neutralize the acid. The percentage of cells in S phase and the average uptake of BrdUrd per labelled cell in eight consecutive windows throughout the S phase were measured after pulse labelling at intervals during a 24 h period. Furthermore, the cell cycle progression of a pulse-labelled cohort of cells was followed up to 96 h after BrdUrd injection. In general the results from both experiments were in good agreement with previous data from 3H-thymidine labelling studies. The percentage of cells in S phase was highest at night and lowest in the afternoon, whereas the average uptake of BrdUrd per labelled cell showed only minor circadian variations. There were no indications that BrdUrd significantly perturbed normal epidermal growth kinetics. A cell cycle time of about 36 h was observed for the labelled cohort. Indications of heterogeneity in traverse through G1 phase were found, and the existence of slowly cycling or temporarily resting cells in G2 phase was confirmed. There was, however, no evidence of a significant population of temporarily resting cells in the S phase. Bivariate DNA/keratin FCM analysis revealed a high purity of basal cells in the suspensions and indicated that the synthesis of the differentiation-keratin K10 was turned on only in G1 phase and after the last division.